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RAW SEQUENCE LISTING 

PATENT APPLICATION: US/09/926,596 
Input Set : A:\EP.txt 

Output Set: N:\CRF3\08062002\I926596.raw 



DATE: 08/06/2002 
TIME: 09:55:51 



EN I tHED 



<110> 

<120> 
<130> 
<140> 
<141> 

<150> 
<151> 
<160> 
<170> 
<210> 
<211> 
<212> 
<213> 
<220> 
<221> 
<222> 
<223> 
<220> 
<221> 
<222> 
<223> 
<220> 
<221> 
<222> 
<223> 
<220> 
<221> 
<222> 
<223> 
<400> 

gatacaaatc 
aaagggatac 



APPLICANT: FOLKESSON, Anders; NORMARK, Staff an; LFDAHL, Sven 
TITLE OF INVENTION: Fimbrial proteins 
FILE REFERENCE: ABR 022 US 

CURRENT APPLICATION NUMBER: US/09/926,596 
CURRENT FILING DATE: 2001-11-26 

PRIOR APPLICATION NUMBER: SE/9901961-4 
PRIOR FILING DATE: 1999-05-28 
NUMBER OF SEQ ID NOS : 11 
SOFTWARE: Patentin Ver. 2.1 
SEQ ID NO: 1 
LENGTH: 46870 
TYPE: DNA 

Salmonella typhimuriuin 



ENTERED 



CDS 

(37368) 



ORGANISM: 
FEATURE : 
NAME/KEY : 
LOCATION: 

OTHER INFORMATION: 
FEATURE : 
NAME/KEY : CDS 
LOCATION: (37952) . 
OTHER INFORMATION: 
FEATURE : 
NAME/KEY : CDS 
LOCATION: (38713) . 
OTHER INFORMATION: 
FEATURE : 
NAME/KEY : CDS 
LOCATION: (41245) . 
OTHER INFORMATION: 
SEQUENCE: 1 

tcagggtgtt 
ggtttttttt 



, (37868) 
safA putative 



fimbrial subunit 



(38689) 

safe putative periplasmic 



chaperone 



(41223) 

safe putative 



(41715) 

safD putative 



outer membrane usher 



fimbrial subunit 



tttatacatc 
cgtcttcaag 



caaatgggcc 
gctattttga 



tacgcctgga tgacgaacag 
tcccactgac atttaaggcg 



ctgtgaagta 
aagttccacc 
gatattaccg 
cggcctcatg 



aaaaaaaccg 
gtctatcgtg 
ccacttcttt 
gcggtgctta 



tatcactgta 
gaatctggcg 
cactgtcatg 
accgggatcg 



60 
120 
180 
240 



ggacatgttc agcgcagaag cagactgcgt aatgttgata tcactcagat aattacggag 300 

aaccgccaga catgcgcatc atcactccag ggcatcccac ttctccagca actccaccgg 360 

gatctcattg atcacctccg agaaccgttt tcccaccagt ctttcagcct ggcgtaacag 420 

tgggatggtc gggctactgg gttcactgct ctcaaaccag cgacgaatgc accgcaggcg 480 

ttccagcgca tcattacgat cgcgaattgg ccccggttca gcattgtgtg ggagggatat 540 

accgggtggc gcgttgacag gcggcacatc ctctgcccgt gccggaacgg cattatccat 600 

aaccgtgcct gcggggtctg gcactggcgc tggcgacgga gggatttccg gtgtggttgt 660 

ctgtaccacg tcaggcagca gcgctaacaa ctgccgcagg cgtgaaaaat ctggagccag 720 

atcgcctaat gtctcacgcg cccacacttg caggcgttct gcgctttcct gcgcttcgcg 780 
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71 aaacgccgcc agcggtaatg ccccacgggc ttcgaggtcg gccagttgct ggcggacgga 84 0 
73 ttcgggggcc agcgcatcag ccgggcgggg agcggataac gcgcgctcca catcccgtac 900 
75 ctgtaggcgc agggcggcac tgtttgacag cgtaataccg cgaatgtccg ccatcacgcc 960 
77 ttcgtgatcc agcagcgccg ccagggcatt actgcgcgcc agcgacgcat cttcaataga 1020 
79 ttctgcggat gcgccttcgc cggtaagcag ctgtggatgg agtgcatcag accagattac 1080 
81 gctcagttct gccagttgtg tgagcatttc cgccagtccc tgtgcgccag cctgctggat 1140 
83 gcgactgcgc agcagcagga tcaacacccg gatatcctta ctgcgcgtga gcagacggcg 1200 
85 cgcatcacgt tcaatttccg gccagttcac ggcttccggc gtactgacaa aatcaccata 1260 
87 ttgcgcctcc gcctgggggg cggcgcggct gaacagcagc aggtattccg gatcgtactc 1320 
89 cggatcgggg ccgcagggtt gttccgcgct taccggttta gtcagggaca tgtccatatc 1380 
91 attactctca gtgggttaag ccgtgttcag gttcaaaaat catgccggtc accggacggt 1440 
93 catgcatggc tttacctgcc caggccgtcc agccaagccg ctgcgcgccg ccgatcaccg 1500 
95 caggcggtgc ggcatgaggc ttcaactgca gctcaatttc ccagcaatat tcaaaaccga 1560 
97 tgaacgtacg caccagttct gtcagcacgg gcagattgtt gccgccgggc agaaaacgca 1620 
99 ggtaatcctc cagcgtgagc gggccgataa ttagccggaa tttgtactgc atatccggta 16 80 
101 cggcctggcc gataagcgcc ccgttgccca gcaccgaaga ctgcgcgggc gtgcccagac 1740 
103 gggtgatttc atcgttcgcc accgttatcc agtgcagggc gaattctttc accgcaaaag 1800 
105 gtacgctgaa atagtgcgcc agcgtggcgg ccagcccgtc aggattgcgc gattcgcgta 1860 
107 ccagatgggc ggaggctgcc aggcgaacat gatctgacag cgggctttcg gcgctttccc 1920 
109 gtagatcctg cccgctgaga ctggcgatat aaaacgcaaa acggtcgtgt tccggtttgt 1980 
111 ccagcccgcc accagcggac tgggcgctgc gccatgcctg ccagaactgc gtcagccagc 2040 
113 ggtggtgaaa aatattggaa aaatgaacca gcgtcggatc gtgacgactc tctgagcggt 2100 
115 tcagtgccag ctcggtatag tgcagcggca acgggccgtt tggcccccat agtccgaggc 2160 
117 tgtacaggct caggtgcagg cgtccatcct gccagctgac ctgggcgatt tcccgtggcg 2220 
119 caaaggtcat cgtcggcgtc tgtcccagac ggaatttttc catccgtggc ttgccagata 2280 
121 cttgcctgcc ggagtatcac agagctgggc atccacgcgc cgcatcaggt tcaggaatcc 2340 
123 gtaacgccag ggggttttct gcgcctggtt gagagcgccg gtcatacgct cccccgttgc 2400 
125 ccggttctga ccggccaggt catgacatgc ccgcgttgca tcgagtgcag cgtcatctgc 2460 
127 gagaaggtat taatggaaac atggcgggca atatagtgtt ccagcaccag accgaacagg 2520 
129 taaggactga taccggaaaa tccttcttcg tccacggtca gttcgcaact gacgccccgg 2580 
131 ccatagacca acaggccgga gccgggcagg cggcgggtca ccggggtggt tttgcagcca 2640 
133 atcaggctgc gcacctggcg cgactgcggg ctgtcgtgag ccgggataaa cagattcagc 2700 
135 agatcgcgca gcgcctggcc gccggtgcgg tgatccagat cggccagcgg cagataatta 2760 
137 aacgacaact gccggatcag ccgccaggcc atttcgcgtt cagccagcgg cggctgcggc 2820 
139 gggcgcggcg gtctgataag acccacgccc gccaccggaa tcgccgcatc tacggtcaga 2880 
141 tcatcccggc cattacgtgg aataaggcag ggcagatcgc ggttagtcac cattgccgtg 2940 
143 acggtgatat ggcgcagatt ttccgggtag ggcgcttcat gctgatcaac cagcgagagg 3000 
145 aagacttccg agccggtata gggggttcgg gtgccatagc ggcgggcgtt ttctgacgag 3060 
147 cggcgcggtt cacgacgcag tgaaaaataa cgcccgtggt tgccttcgtc attattacgg 3120 
149 gtgtgataca gcggacgaaa aatcatcttc cgtgtggttt ccgcttccag gccttcgact 3180 
151 tcctgaacag aaaacacctc gtaatccagc ggacgggtac gatccaccac cagatgctgt 324 0 
153 tccgtcacgc tgtgagtgac ttcaatccgg gtggtggtgc gaggaagcag gttgatcacc 3300 
155 ggcgtacaga acaggctgaa ctgtgcagcg tccgtctgat gaatcagcca gtccggcggc 3360 
157 aggcggttaa gcagtatgac aatttccgcc acattgccct gcaccttttg taacccggca 3420 
159 gacaatccgg tcggggtgaa gaagtaaaac cgttccggac aggcgaaaaa ttcatgcagc 3480 
161 agattatggc cgtgaaacac gttccaggcg agcggtagca gcccctgccc tggctccagc 3540 
163 ccttcgtgcg ccaccgggtg ttgaagattc acattcagtt cgccgtcaaa gtgaccgggt 3600 
165 tcaccggcca gtgtggcgac ggcgctggta tgtagcagct caaacaggtg tgacgcaatg 3660 
167 cgttcttcgc cgcagaggta aaagggcagc cgtgccggac cggccagctc gctgaaagtc 37 20 
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169 agttccccga aggttcgcag ggtgatgcgc aatgccccgg cgacatgaat attaggcggc 3780 

171 agatagcggt gcagggcggg catatccggc ggcgcggcgg tcaggcgtac ctcctcgatg 3840 

173 gacagcggcc acagcgtgac gtcctggctg ctgcgaaact ggcaggcggt attttcgcct 3900 

175 tccgggatgg gggaaacgaa cgcggtatcg cgcggcacgg tgaccccttt cgccaggtcg 3960 

177 ccttcctgcg tatcgggata cagctttacc actgccatcg atggcgtggg ggtgacgtaa 4020 

179 ttggggctga cgacttccag taaccgctgt gtgaagcggg gaaactcggc gtcaattttt 4080 

181 agctgagtgc gggcgctcag aaagctgaac gcctcgatca tgcgttccac atacgggtcg 4140 

183 gcaatatcgg ttccctgcat ccccagtcgg gcggcaattt tgggatggag ggtggcgaac 4200 

185 tcagcaccgg tctcccgcag gtagctcagt tcgcggttgt aatactccag tagccgtgga 4260 

187 tccatgaata atgccctgta ttaaaagaac gtaatgcggc tcagctccat atccagcgcg 4 320 

189 ctgcgtacca gaaactccgt gggatacggc tgcgtcagaa tttgtccgcg aatttcaaac 4380 
191 tgtagcgtgt tatagctacc ctgccgggtt ttatcgagca agggcgtgac cctgagtgtg 4440 

193 gcggcgttca gccggggttc gaaacggata atggcgcgcc ggatcgcctc gctgatatcg 4500 

195 tcccacttat gctcatacat aaagctgccc gccagcggcg gcaggccata gttgagcact 4560 

197 gacgccgccg cctgcggata gcgccgggcg tcgatgtcac cctcgtggct aatggtattg 4620 

199 agcaaaaagg agagatcccg gcgaatgatc tccttcagtt gtaccggcgt gacgctgata 4680 

201 tcccggtcaa ttttctgata cggagcattg tcacacagcc gatcaaacag cgtgggcagc 4740 

203 aggtggttag cgggtgtaaa acgagacgtg ctcatgcgcc atcgttttcc tgagcatgaa 4800 

205 aggtacaatg ggccatgtcc agcaggctga tatcgccgtg gctggtcagc cacactttct 4860 

207 gccccagcgc ccgcacggtg gtttcgccgg ggccgtcctg ccaggcggtt tccctgcaca 4 920 

209 gacgcagggc gtcggatgca ctttccgaac cgctgtaacg ggtaaagagc caggcgccgt 4980 

211 gcgtatcgcc attcaccagg gtgatattaa cgggtttcca cagcagatca gtcaggcgcg 5040 

213 tcggttgcgg cgattccagc gagcgtattt gcgaaaacgg cagccagata tacacgccgc 5100 

215 cggtgactag ctcaagtacc gggccaaggc gggaatcgct gtcgctcgcc cagtcaaatg 5160 

217 cgccgccgtt ccactgcccg cccgtgtctg ttatggcttc cagtgcggta ttacggtgtt 5220 

219 tatcaacctc accggtatcg tcatgacagg cgagtgccgc cagcagtgac tccacccaaa 5280 

221 cgggctgcgg cagaagaaaa ccgggtcgtt gttcaccctg aaaaacggtg tggcggaaca 5340 

223 tttcgcagcg aaccagctcc cggtacagcc gggcctcctg ggtataattg gcctccatcc 5400 

225 tggcgcatag ctgaagctgg tgtagcgccc gcgaccagtc tccggccaca cacagcaact 5460 

227 gaaacaggct gtggcggcag agcgctttcg ccggattttc ccgaacctgc tgctccgcca 5520 

229 tctgaatccc ctccgcaata gagtattcct gtatcagcgc ggacagggta gcaggaagcg 5580 

231 tgtcagtttt tttcatgggc ggtatttcca tttttctgtg tcggagtgat tcggtagtgg 5640 

233 ctatcgatgc caataatacg atgctcgcgg cgggtcagat cgggcagtat ctcgctatgt 5700 

235 gcggttttcc cccccagttc cggcgagagc agttgcagga tatcgggcat tgattccatc 5760 

237 gccagccagt gcatttcacc ctcaccggtc gtgtccagcg tatccagaat ggcatcaata 5820 

239 ccgggcgcgc ctgccaccat atcctgtaac gtgtcggtgt cgcccttttt atcgtataac 5880 

241 gacgtcaaat cctgggtgac agcgtcttca tttcggggaa acggtttagc acggaggggc 5940 

24 3 ttttcctgcc cggagggccg caatgcctgc tgatattcct ggtaaagctg gtgtagtgtg 6000 

245 ctatccgctt catggccagt gtaagaggat gcggtttccc ggacgggaat aatatcgaac 6060 

247 gggttctgcg gattgagctg ttgttgttta aaccagtcca gatccaggta ctcagcaacg 6120 

249 gattcagatg actgaaccaa ctgaggaaac gaaacatcgg gacgggactc atcattggtg 6180 

251 cgggcaaggc accaggatga cagaccccat tcaatcgtat ctccatcatt cagccgcata 6240 

253 cggtgatgag gttccatcac ctgctcattg acggcacagc acagttcatc agagtgatta 6300 

2 55 acaatccacc acgcctcttc gtggcgaaca agactgagcg cgatatcgtc tttcccatgt 6360 

257 tgctcaaaaa gcggaatgta gggggcggcg gcagtaaata cgatgtatgt ccctgcggga 6420 

259 tactgtgcgt tatccgttat accctgcgac tgtattttcc gtaattccca catgtcttgt 64 80 

261 ttcattatgt cccttaaatg tatttatttt tctggaggaa acgtttaggg agttttaatt 6540 

263 cataaataat tttaactaaa tttataggga gtcattattg atgacaccct ttttattatt 6600 

265 ttcgtcgtga atgcattgtt gtatgcatag atgtcttttt tgaaatatta tttcttttaa 6660 
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267 ttctgcaatt gcgattttta tcttgctgtt cattgattat ttaatattaa cggcttagtt 6720 

269 gctaattagt ccctgatctg tatcattgtt ttgtttcgat attttttcga ggctatcaat 6780 

271 aaagaattgt ttatatattt atatgcattg atgcattatt tttatgaatt tttatgtcac 6840 

273 aaggcataac acatggaaac tcctgtttca cgcagtgcgt tgtatggaaa actggccggc 6900 

275 ccactattcc ggtcgctgga atcggcaacg gcattttgca aactacgctc taatccctgg 6960 

277 gttgagctga ctcactggct gcaccagtta acacagcagc ccgataacga tattctccac 7020 

279 gttcttcggc attaccagat ccctctttct gatgtggaga aagcgttact ccggcaactg 7080 

281 gatatgctgc ccgccggggc cagcgccatt agtgattttt ctcaccatat cgatctcagc 7140 

283 gttgaaaagg cctggatgct ggcgagcgtc cgttacggcg ataacaaaat tcgcagcggc 7200 

285 tggttgctgc tggccttgtt gaccacgcca gaactgcgtc gggtactgag cagtatctgc 7260 

287 gcgccgctgg ccacgcttcc ggttgatgaa ctgacggaaa tactgccctc gttgatcgaa 7320 

289 acatcgccgg aagcgcagga gcgcccttac gacggctccg gcctggcatc agccattccc 7380 

291 ggtgaaagca gtcaggcgat tcccaacggc gggcaggacg gtaaatccgc gctggcaaaa 7440 

293 tactgtcagg acatgacggc acaggcgcgc gacggcaaaa tcgacccggt gacggggcgt 7500 

295 gagcatgaaa tccgcaccat gacggatatt ctgctgcgcc gtcgccagaa taatccacta 756 0 

297 ctgactggtg aggcgggcgt cgggaaaacg gcggtcgtcg aaggttttgc cctcgcgatt 7620 

299 gcgcaggggg aagtgccgcc cgcgctgcgg gaagtacggc tactggcgct ggacgttggc 7680 

301 gctctgttgg ccggagccag catgaaaggc gagtttgaat cgcgtctgaa agggttactg 774 0 

303 gaagaggccg ggcgctcgcc gcagccggtt attctgtttg ttgatgaagt tcacactctg 7800 

305 gtgggcgcgg gcggcgcatc cggcacgggc gatgccgcta acctgctgaa accggcgctg 7860 

307 gcgcgcggca ccctgcggac tatcggcgcc accacctgga gcgaatacaa gcgccatatt 7920 

309 gagaaagatc cggcgctgac ccgtcgtttt caggtgttgc agattgccga accggaagag 7980 

311 atccccgcaa tggaaatggt gcgtggtctg gtggatacgc tggaaaaaca ccataacgta 804 0 

313 ctgattctgg atgaggcggt acgtgcggcg gtacagcttt ctcaccgcta cattcccgcc 8100 

315 cggcagttgc cggataaggc catcagcctg ctggataccg ccgcggcccg cgtggcgctg 8160 

317 acgctgcaca cgccgcctgc cagcgtacag ttcctgcgcc agcagctaaa agcggcggaa 8220 

319 atggaacggt cgctgttgca gaagcaggaa aaaatgggga ttcagtcaga tgagcggcgc 8280 

321 gatgcgctga tggcgcgaat tttctcgctc aacaatgaac tgactgcatc cgaatcccgc 8340 

323 tggcagcggg agctggaact ggtacatacg ttgcaggaac tgcgtctcgc agagtctgat 8400 

325 gctgatgaca aaaccacgct gcaacaggcc gaaacggcgc taagggagtg gcagggcgac 8460 

327 gcgccggtgg tgttcccgga agtcagcgcg gcggttgtcg cggcgattgt cgccgactgg 8520 

329 accggtattc ctgctgggcg catggtgaaa gatgaggcca gccaggtgct ggaactgcct 8580 

331 gcccgactgg cgcaacgcgt taccgggcaa gacggcgcgc tggcgcagat tggtgaacgt 8640 

333 attcagaccg ccagggcggg actgggcgat ccacgcaaac cggtgggcgt gtttatgctg 8700 

335 gccgggccgt ccggtgtcgg taaaaccgaa accgcgctgg cgctggcgga ggctatctac 8760 

337 ggcggcgagc agaacctggt aaccatcaat atgagcgagt tccaggaggc tcacaccgtt 8820 

339 tccacgctga aaggcgcgcc gcccggctat gtgggctatg gcgagggtgg tgtgctgacg 8880 

341 gaagcggtgc gtcgccaccc ctggagcgta gtgctgctcg acgagatcga aaaagcgcac 8940 

343 catgacgtcc acgaactctt ctatcaggtg tttgacaagg gtgggatgga ggacggcgag 9000 

345 ggtacacatg tcgatttcaa aaacaccacg ctattactca ccaccaacgt gggttccgac 9060 

347 ctcatcagcc agatgtgtga agatccggcc ttaatgcccg atgctacggg gcttaaagag 9120 

34 9 gcgctaatgc cggaattgcg caagcatttc ccggcggcat ttctgggccg cgtgacggtg 9180 

351 atcccttacc tgccgctgga cgaaacgtcg cgtggcgtga ttgcccgtct gcaccttgac 9240 

353 cggctggtgg cgcggatgag tgaacagcac ggcgtgacgc tgacgtatag cgaggaactg 9300 

355 gtcgcacata ttgtggcgtg ctgtccaatg catgaaacgg gcgcgcggtt gctgattggc 9360 

357 tacatcgaac agcacattct gccacgactg tcgcgctact ggttgcaggc catgacggaa 9420 

359 aaagccgcga tcaggcagat tgatatcggc gttaatggtg atgagcagat tgtttttgag 9480 

361 atcgtttgct gaaaccggcc gttcgaagtg tccgtagtgc gattttaaaa actgtaccgg 9540 

363 tataccgctc cccttgcggc aaccagttga ctaaaaagga aatgaaggat tatggctatc 9600 
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365 aacaatagcg cgcagaaatt catcgcgcgc aaccgcgcgc cgcgcgtgca gattgaatat 9660 

367 gacgtagaga tttacggttc cgagaaaaaa atcgagctgc cgttcgtgat ggcggtgctg 9720 

369 gccgatctgg ccgggaaacc gcgtgaagaa ctgccgccgg tgacggatcg caaattcctc 9780 

371 gatattgata ttgataactt caatgagcgc atgaaagcca ttgcgccgcg cgtggcgttc 9840 

373 gctgtgccga atacgctgac gggtgaaggt cagttgatgg tcgatatcac gctggaaaat 9900 

375 atggacgact tttcgccggc acagattgcc cgcaaggtgg acgccctgaa ccagttactg 9960 

377 gaagcccgca ctcaactggc gaacctccag acctacatgg atggcaaggc gggggcggaa 10020 

379 aatctggtca ataaactgtt gcaggacccg actctgctga aaacgctggc gaatgcgccg 10080 

381 aaatcggccg ctacccagca agatgtgtca gcggataatg aatcagcgga ataacgtcga 10140 

383 atttttaagg aattttcatg gcaaacagta atatgcaggc aaccgacgcg gttgctcagg 10200 

385 ataccgcctc cgcatccggt gaatttgatg cgttgctgaa tcaggccttc cgacccaaga 10260 

387 ctacccaggc ggcaaaagcc gtggaagccg cggtgcagac gctggcgaac acgatcaccg 10320 

389 tcagcgatga cgcctataaa agcatcagcg ctattattgc gcagatcgac tttaaactga 10380 

391 ccgaacagat caaactgatc ctgcaacatc ccgactggca gaagctggaa tcctcgtggc 10440 

393 gcggtatgga gcatctggtt tacaacaccg agaccgacga aaagctgaaa attcgcttca 10500 

395 tgaatctgtc aaaagatgaa ttgcggcgca acatgaagcg ttacaagggc atcgcctggg 10560 

397 atcaaagccc gatgttcaag aaactgtatg aagccgaata cggccagtta ggtggcgaac 10620 

399 cttatggctg tatcattgcg gattactact tcgaccatac accgcccgat gtggatctgc 10680 

401 ttggctctat cgccaaagtc gccgcgtcgg cccatgcgcc gtttattgcc ggggcttccc 10740 

403 cctcggtact gcaaatggac tcctggcagg aactggcgaa tccccgcgac ctgaccaaaa 10800 

405 tcgtcaccca gaacctggaa tatgcgccgt ggaactcgct gcgggctagc gaagactccc 10860 

407 gttatattgg cctgacgatg ccgcgttttc ttgcccgcct gccgtatggc gcaaaaacca 10920 

409 acccggtgga cgagtttgat tttgaagaag atgcggatgg ttctgaccat accaaatacg 10980 

411 tctggagcaa cgcggcctac gcgatgggcg taaacatcaa ccgttccttc aaacactacg 11040 

413 gctggtgtac gttgattcgc ggtgtggaat caggcggtgc ggtggaaaat cttccctgcc 11100 

415 ataccttccc gactgacgat ggcggcgtgg acatgaaatg cccgaccgaa atcgccatct 11160 

417 ctgaccgccg cgaggctgaa ctggcgaaaa acggttttat cccgttgatc caccgtaaaa 11220 

419 actcagacta tgccgccttt atcggcgcac agtcgctgca aaaaccacag gaatactacg 11280 

421 atccggacgc gacggccaac gctaacctgt ctgcccgtct accgtacctg ttcgcctgct 11340 

423 cgcgcttcgc tcacttcctc aaatgtatcg tccgcgacaa aatcggttcc tttaaagagc 11400 

425 gtgaggatat gcagcgctgg ctaaatgaat ggattatgaa ttatgtcgac gccgatccgg 11460 

427 tgaactcctc gcaagaaact aaagcccgtc gtccgctggc tgccgctgaa gtagtggtgg 11520 

429 aagaggtcga aggcaatcca ggttattacg acgcgaaatt cttcctgcgt ccgcatttcc 11580 

431 agcttgaagg gctgacggga tcgctgcgcc tggtgacaaa actgccgtca gtgaagcagg 11640 

433 gcaatgcctg atatatattt tgtgaatgtt taagcgagtg aagtcagaga agatagagaa 11700 

435 tataaagagg gatatgaaga aaagaatttc gtctcgccca cggtctcgta aaggtggggt 11760 

437 acgtaatgat gacacatatc cgaatgccag taacaatgcc gaagcttttt atatcattga 11820 

439 gtaggaaata catattatga ccataagccc aacttttcat ctgttacctg gtattgttct 11880 

441 gctcttttca caatatgctg tagcctggga agtcagttgc ccggctgtta ttgatactca 11940 

443 gtcttctgct gtgagcctga agtctgatgt cccagcggcg tggcagcttt ctccccgata 12000 

445 tatgtcgcgt ttatggttaa gtagtattgg ggtaacgcag ggtaaacctg aaaacctgat 12060 

447 ggatctcaaa ccagagacta aaaaagtaaa cggtgaaaat tggtctgtat gggaaacaga 12120 

449 acgtggtagc gataaagaaa ccgatcgcta ttgggtttcg tgtatttatg gtcatgaaca 12180 

451 gatatggttg acgcaaccaa tacctgcttc ttctactcgc tgtaagactc gtaattttga 12240 

453 gggatcgcca gaagaccagt ctgtatcttt tatctgtaat tagcgatttg agacgtgaaa 12300 

455 atttcagtac aggttatggt ttttattatc ggaagttatg aagcattatt tatatgcatt 12360 

457 aaataatgca aattcataaa ataactaaat acattatcgg taccggaaaa atatacagtc 12420 

459 ctctgttctc ctgaagttat tggagaagga ttctgtacgg caatgattta tctataaaca 12480 

461 aaaagatata gataaaatca ggtttatttt aagtaaaact taataaggat ataaaaatgg 12540 
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